With the rapid development of the automobile manufacturing industry, the replacement speed of the vehicle is accelerated gradually. The quality requirements of the mold surface about automobile covering parts are also getting higher and higher. In the light of the automobile cover parts die face fitting rate stability requirements, the traditional way is the coloring method which applied Hongdan powder or blue oil in both sides of the products. The level of mold closing rate is determined by the left in the product with color patches after closing the mold. But this method need repeated trials of the bench, and extend the production cycle. Each mold repair deviation is different, and it don't have universal [1] .
In view of the above situation, domestic and foreign research is mainly CAE simulation or coloring method to confirm the mold closing rate. But all kinds of methods need to trial repeatedly, and they cannot quickly determine the die face compensation amount. X Xin, P Lu, K Jiang [2] proposed a method based on one step forming and geometric correction. The model is obtained by reverse engineering. The springback is simulated and calculated. X Liu, GE Xijun, P Liu [3] are adopted to compensate the springback by software ETA/Dynaform5.5, and the final dimension and angle of springback are obtained by section method. The researchers have also used the simulation method, but the simulation results can not reflect the actual rebound. Gui Li, Yuqi Liu, Ting Du [4] proposed a geometric rebound compensation algorithm based on displacement adjustment. A new definition of the user defined characteristics. But due to the complexity of the algorithm, it is difficult to achieve a wide range of promotion. Therefore, it is necessary to develop a rapid and accurate method of die surface compensation for automobile panels. In this paper, based on the reverse engineering, laser scanning is carried out on the door panel die after compensation of automobile panel. After the point cloud processing technology, the data is compared with the original model to determine the variation of the deviation and the model surface compensation equation.
2.Reverse Engineering Technology
Reverse engineering technology including point cloud acquisition, point cloud pre-processing, surface reconstruction, surface fairing technology etc. The point cloud acquisition method: contact measurement and non-contact measurement.
Laser scanning technology is a non -contact measurement. The equipment has the laser scanner, the flexible arm and so on. The advantage are no damage to the work piece, clamping and convenient operation, suitable for measuring complex surface, quickly and accurately obtaining the parts of point cloud. The automobile door plate as an example, hand-held laser scanner point cloud acquisition tool is used. Obtained point cloud data as shown in figure 1. Licensed Under Creative Commons Attribution CC BY degree did not reach the surface requires. Therefore, point cloud requirements are achieved by pretreatment. Data preprocessing included the removal of noise, smoothing, data sampling and so on [5] . Figure 2 shows the data after the point cloud pretreatment. 
3.Data Model Comparison
Because the coordinates of the point cloud depends on the coordinate of the measuring equipment. And the original model is located in the design coordinate. It needs to unify the point cloud and the numerical model to the same coordinates through the coordinate transformation, and then carry on the numerical simulation [6] . Alignment technology is divided into coarse and fine alignment.
Coarse alignment use three point method which is collected three or more than three common point coordinates respectively. According to the relationship between the point coordinates, the rotation transformation matrix of two sets of points is obtained by using the four element method or the least square method. These methods are simple to operate, easy to observe, and to achieve the purpose of coarse alignment. Precision alignment method is the ICP algorithm which overlaps iteration between cloud and module. According to the best fitting principle, the two rotation transformation matrix is established. So that the point cloud and module can get a better alignment effect. ICP algorithm can make the point cloud and module to achieve the best fitting. And it can reduce the distance between the point cloud and module of the error. The data model comparison of automobile panel die is that the point cloud data of automobile panel die is compared with the original CAD model. At the first, 3D comparison is used. 3D comparison results are used in the interception of 2D profile to complete 2D comparison. And then the deviation and die surface compensation is found out.
3D Comparison
The point cloud and the module are introduced into the Geomagic Qualify software. The deviation of the cloud and the original model is calculated by using the original data model as the reference object. 3D comparison results are display by the chromatogram. As shown in Figure 5 , the blue area indicates a large deviation results. 
2D Comparison
A section is created in the Geomagic Qualify software. The section distance of the point cloud and module is analyzed, and the cross section deviation diagram is obtained. Figure 6 is the 2D section deviation comparison results which is in the Figure 5 blue region X=-143.00mm. 
4.Research Method of Die Surface Compensation
The compensation amount is a vector with a direction in the die surface modification. So it need to determine the compensation change relation of different shape and curved surface. The die surface compensation equations of different shapes and surfaces are established respectively. The shape of the mold surface of the automobile panel is complex. The acquisitions of 5 points are obtained by 2D comparison which is the fillet compensation deviation. The compensation equation of the position is fitted. And the compensation law of the original mold is obtained. According to table 1, the collected data before and after compensation is displayed. 
By fitting the compensation equation of die surface, the car cover parts die surface compensation amount is found out. By this method also can establish different models of different sheet metal parts stamping die surface compensation amount which created a theoretical basis for follow-up study of new models and new mold development.
Conclusion
The determination method of the compensation amount of automobile panel die surface and the classification scheme based on data analysis are determined. Firstly, the car door panel mold surface 2D comparison results is collected. The model surface compensation equation is obtained by interpolation. The compensation equation of different positions in different coordinates of different sections is obtained. This method is easy to use and reference the compensation of similar mold in new mold production. The compensation amount of die surface is determined, which greatly shortens the processing cycle of the die.
